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【 CASE REPORT 】

Development of Intravascular Large B-cell Lymphoma
during Methotrexate Treatment for Rheumatoid Arthritis

Tomohisa Tabuchi, Hirosaka Inoue and Kosuke Obama

Abstract:
A 56-year-old woman with rheumatoid arthritis who had been taking methotrexate (MTX) for six years

visited our hospital with dyspnea and dizziness. Abdominal ultrasonography revealed mild splenomegaly.

Laboratory examinations showed a marked elevation in soluble interleukin-2 receptor and lactate dehydroge-

nase levels. These abnormalities revealed a spontaneous regression after MTX discontinuation, however, they

worsened again four months later. Skin biopsies revealed a diagnosis of intravascular large B-cell lymphoma

(IVLBCL), and we diagnosed MTX-associated IVLBCL (MTX-IVLBCL) based on its characteristic course.

Despite the recurrence of IVLBCL, it showed a good response to chemotherapy. MTX-IVLBCL should

therefore be treated with consideration since it has different characteristics from that of de novo IVLBCL.

Key words: rheumatoid arthritis, methotrexate, lymphoproliferative disorder, intravascular lymphoma,

immunological surveillance

(Intern Med 61: 87-90, 2022)
(DOI: 10.2169/internalmedicine.7531-21)

Introduction

Methotrexate (MTX) has been widely used in recent years

as a key drug in the treatment of rheumatoid arthritis (RA).

Patients with RA are known to be at a high risk for compli-

cations associated with lymphoproliferative disorder

(LPD) (1). A case of spontaneous regression of LPD after

MTX discontinuation was reported in 1993, and the involve-

ment of MTX in the development of LPD was thus pro-

posed (2). MTX-associated LPD (MTX-LPD) is now classi-

fied as one of the iatrogenic immunodeficiency-associated

LPDs (OIIA-LPDs), in the current WHO classification re-

vised fourth edition (3). Although the epidemiological back-

ground of the disease is still unclear, the incidence of lym-

phoma in patients with RA is significantly higher in Japan,

and MTX has been shown to be a risk factor for the dis-

ease (4).

In this study, we report a case of intravascular large B-

cell lymphoma (IVLBCL) development during MTX therapy

for RA. Since it had a unique clinical course, it was consid-

ered to be MTX-LPD and the patient responded well to che-

motherapeutic treatment. IVLBCL such as MTX-LPD is ex-

tremely rare, and its clinical features are not well known.

We herein report the details of the case and discuss the

clinical features of MTX-associated IVLBCL (MTX-

IVLBCL) in light of previous reviews (5-9).

Case Report

A 56-year-old woman with RA, who had been treated

with MTX for six years, visited our hospital complaining of

dyspnea and dizziness. There was no fever, skin rash, or su-

perficial lymphadenopathy. Initial laboratory examinations

showed a red blood cell count of 360×106 cells/μL, hemo-

globin concentration of 10.8 g/dL, lactate dehydrogenase

(LDH) level of 1,314 U/L, and soluble interleukin-2 receptor

(sIL-2R) level of 2,570 U/mL (normal range, 157-474 U/

mL). Abdominal ultrasonography revealed mild splenome-

galy. Her symptoms and laboratory findings normalized af-

ter the discontinuation of MTX, and her lymphocyte count

was increased from 510 cells/μL to 1,200 cells/μL. We diag-

nosed MTX-LPD based on the clinical course.

Four months later, at three months after the start of treat-

ment with iguratimod (IGU), her lymphocyte count de-

creased to 630 cells/μL, and serum levels of LDH and sIL-2
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Figure　1.　Pathological findings of a skin biopsy. (a, b) Large atypical lymphoid cells had prolifer-
ated in the small vessels. Immunohistochemical staining showed the cells to be positive for CD20 (c) 
and negative for Epstein-Barr virus encoded small RNA in situ hybridization (d). 

R were elevated to 953 U/L and 1,720 U/mL, respectively.

However, no fever, dyspnea, skin rash, or superficial lym-

phadenopathy were observed. Laboratory test showed no

pancytopenia. Computed tomography (CT) showed mesen-

teric lymphadenopathy and splenomegaly, and positron

emission tomography (PET) scan showed an increased accu-

mulation in the mesenteric lymph nodes and a diffuse accu-

mulation in both lungs. Bone marrow aspiration revealed no

malignancy or hemophagocytosis. Skin specimens randomly

collected from the upper arm, abdomen, and thigh revealed

large atypical lymphoid cell proliferation within the vessel.

The atypical lymphoid cells were positive for CD20, CD79a,

CD5, Ki-67, Bcl-6, and MUM1, but negative for CD3, CD

10, and Epstein-Barr virus encoded small RNA (EBER) in

situ hybridization (Fig. 1). The serum Epstein-Barr virus de-

oxyribonucleic acid (EBV-DNA) quantitative test was under

detection sensitivity. Mesenteric lymph node involvement is

atypical, but based on these findings, the patient was diag-

nosed with IVLBCL. Magnetic resonance imaging of the

head showed no abnormal signals, and cerebrospinal fluid

cytology showed no atypical lymphoid cells.

Although we stopped IGU, her lymphocyte count did not

recover, and the elevation in LDH and sIL-2R levels pro-

gressed. She received a total of six courses of rituximab, cy-

clophosphamide, doxorubicin, vincristine, and prednisolone

(R-CHOP) therapy, two courses of rituximab and high-dose

MTX (R-HDMTX) therapy, four rounds of intrathecal MTX,

cytarabine, and prednisolone infusions. Her laboratory find-

ings thereafter normalized, and mesenteric lymphadenopathy

and both lung diffuse accumulation had disappeared

(Fig. 2). She has now been in complete remission (CR) for

over 12 months since the onset of MTX-LPD.

Discussion

This is a case of IVLBCL that spontaneously regressed

after MTX withdrawal, but later relapsed during treatment

with disease-modifying anti-rheumatic drugs, and responded

well to chemotherapy. Based on the characteristic course of

the disease, it was assumed that it had a pathogenesis of

MTX-LPD.

Although a tissue biopsy could not be performed because

the patient did not have superficial lymphadenopathy at the

initial diagnosis and the disease resolved quickly after MTX

withdrawal, a clinical diagnosis of MTX-LPD was made

based on the course of the disease. A CT scan at the time of

recurrence showed mesenteric lymphadenopathy, but no

other lymphadenopathy, and since the patient had mild

splenomegaly, a random skin biopsy was performed at an

early stage considering the possibility of IVLBCL, and

specimens revealed large atypical B-lymphoid cell prolifera-

tion within the vessel. CT showed no abnormal findings in
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Figure　2.　Clinical course of the patient. ALC: absolute lymphocyte count, IGU: iguratimod, IT: 
intrathecal methotrexate, cytarabine, and dexamethasone, LDH: lactate dehydrogenase, R-CHOP: 
rituximab, doxorubicin, cyclophosphamide, vincristine, and predonisolone, R-HDMTX: rituximab, 
high-dose methotrexate, sIL-2R: soluble interleukin-2 receptor  

Table.　MTX-associated IVLBCL in Literature.

Case 

No.

Age/

Sex
Symptoms

CNS 

infiltration

BM 

infiltration
HPS

EBV 

infection

MTX 

duration

MTX stop 

response
Chemotherapy

Chemo 

response
Ref

1 50/F Fever, 

leg pain

(+) (+) (-) (-) 3 Y Regression R-CHOP 

IT

CR (5)

2 70/F Fever, 

dyspnea

(-) (-) (-) (-) 7 Y Regression (6)

3 76/M Fever, 

dyspnea

(-) (-) (-) (-) 10 Y Regression 

→Relapse

R-THP-COP 

IT 

HDMTX

CR (7)

4 56/F Dyspnea, 

dizziness

(-) (-) (-) (-) 6 Y Regression 

→Relapse

R-CHOP 

R-HDMTX 

IT

CR This 

case

5 75/F Fever, 

malaise

(+) (+) (-) (-) 2 M Persistent R-hyper-CVAD/

MA

CR (8)

6 59/M Fever, 

dyspnea, 

skin rash

(+) (+) (+) (+) 13 Y Persistent R-CHOP PD (9)

CNS: central nervous system, BM: bone marrow, HPS: hemophagocytic syndrome, EBV: Epstein–Barr Virus, MTX: methotrexate, R-CHOP: rituximab, doxoru-

bicin, cyclophosphamide, vincristine, and prednisolone, IT: intrathecal injection of anticancer drugs, CVAD/MA: cyclophosphamide, vincristine, doxorubicin,

and dexamethasone/methotrexate and cytarabine, HDMTX: high-dose methotrexate, CR: complete remission, PD: progression disease, IVLBCL: intravascular

large B-cell lymphoma

both lungs, but a PET scan showed a diffuse accumulation

in both lungs, a finding suggestive of IVLBCL (10). Al-

though the presence of lymphadenopathy is atypical, there

are reports of lymphadenopathy in about 10% of

IVLBCL (11), and we therefore finally diagnosed IVLBCL.

LPDs occurring in patients treated with immunosuppres-

sive drugs are defined as OIIA-LPDs in the WHO classifica-

tion revised fourth edition (3). Among these, the LPD that

occurs in patients with RA treated with MTX is referred to

as MTX-LPD. Since the report of MTX-associated IVLBCL

in 2015, six cases, including this case, have been re-

ported (5-9); their clinical characteristics are summarized in

Table. Of these six cases, spontaneous regression with MTX

cessation was observed in four cases, which was strongly

suggestive of an MTX association. A relapse after MTX dis-

continuation was observed in three of four cases (case 2 re-

lapsed 14 months after MTX discontinuation). These three

patients responded well to chemotherapeutic treatment de-

spite the recurrence of IVLBCL.

All reports of MTX-IVLBCL were from Japan, suggest-

ing an association with the patient’s ethnic background.

IVLBCL is generally known to have a wide variety of clini-
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cal manifestations. The Asian variant, which is more com-

mon in East Asia, including Japan, is characterized by fre-

quent bone marrow infiltration and hemophagocytic syn-

drome (HPS) (12). In these six cases, bone marrow involve-

ment was found in three cases, but only one of them

showed HPS. This case of HPS was associated with EBV

and had a poor outcome. Although immunosuppressive

drugs such as MTX may modify the clinical features, it is

assumed that the pathogenesis may be essentially different

from that of de novo IVLBCL (in terms of overall survival,

five of six patients, including two patients with central nerv-

ous system involvement, are still alive and in complete re-

mission). This favorable outcome therefore suggests that

MTX-IVLBCL is a different concept from de novo

IVLBCL.

In this case, lymphocyte recovery was observed after a

spontaneous regression of MTX-LPD, and lymphocytopenia

was observed again after a relapse of MTX-LPD. The spon-

taneous regression of MTX-LPD has been reported to be as-

sociated with lymphocyte recovery (13, 14), and this case

also suggested an association between lymphocyte suppres-

sion and LPD. MTX inhibits cell proliferation and differen-

tiation by inhibiting nucleic acid synthesis, and directly or

indirectly regulates inflammatory cell functions through a

number of mechanisms, including the induction of adeno-

sine production (15). However, it is unlikely to induce a mu-

tation in lymphocytes (16). Considering the unique clinical

course of MTX-LPD, MTX may play a role in the develop-

ment of LPD through a decrease in cell-mediated immunity

associated with suppression of lymphocyte function. Four

cases with a spontaneous regression were negative for EBV

infection. It has been reported that the spontaneous regres-

sion of MTX-LPD correlates with the recovery of Th1 cells

and effector memory CD8+ T cells regardless of EBV infec-

tion; an immune response to unknown LPD-related antigens

was thought to be involved in MTX-LPD (17). IVLBCL

with such a background of impaired immunological surveil-

lance may not have a well-developed mechanism of tumori-

genesis compared to de novo IVLBCL, which may be asso-

ciated with both a spontaneous regression and favorable out-

comes.

If the development of IVLBCL is suspected during MTX

administration for RA, then an early diagnosis and early dis-

continuation of MTX and follow-up of lymphocyte counts

are required. MTX-IVLBCL may often relapse after a spon-

taneous regression, but there may be a good response to

chemotherapeutic treatment. MTX-IVLBCL is likely to be a

disease with different characteristics from de novo IVLBCL,

and the treatment strategies need to take this unique back-

ground into account.
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